Investigation of dentinal tubule occlusion using FIB-SEM milling and EDX.
The aim of this study was to evaluate in vitro the dentin tubule occluding effect of an 8% strontium acetate dentifrice (Sensodyne Rapid Relief) compared to patent dentin tubules using modern sample preparation, imaging, and analysis techniques. Etched dentin discs, either untreated or treated with the dentifrice, were analyzed by preparing cross-sections using focused ion beam scanning electron microscopy (FIB-SEM) milling, and the strontium presence mapped using energy dispersive X-ray spectroscopy (EDX). Surface imaging showed the dentifrice had coated the treated sample. Sub-surface information gained by preparing longitudinal cross-sections of the treated samples showed the tubule openings to be plugged, and EDX mapping of the cross-section confirmed enhanced strontium levels within the tubules several microns below the treatment surface. The combination of modern sample preparation, imaging, and analysis techniques employed in this study has shown that the 8% strontium acetate dentifrice occludes dentin tubules. EDX analysis has shown the presence of strontium within the dentin tubules, with elemental maps illustrating how the strontium has been incorporated into the dentin.